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shear forces. These displacements are then equated to the slopes and deflections 
similarly determined for the plate. In this manner we establish a sufficient number 
of equations which are solved simultaneously to yield the unknown reactions and 
displacements. 

The classical approach to the flange problem can be based on the premise that 
the bending moment existing at the root of the hub acts at the meridian plane of 
the flange instead of at its inner plane. When the flange portion is deformed, these 
planes become curved, as shown in Fig. 33.4. Furthermore, it can be assumed that 
the cylindrical surface containing points m-m does not alter its original curvature 
and that the expansion of the hub due to the internal pressure can be ignored. 


FORMULA FOR HUB STRESS 


One of the important phases of flange analysis concerns the maximum hub stress 
due to the total bolt load W. This section presents a simple formula used at one 
time in stress analysis of compressor casing flanges in jet engines. 

The basic notation for this case is defined in Fig. 33.5. Denoting the maximum 
bending stress in the pipe wall by 5 b as before, we obtain 
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(33.8) 


where j3 a is determined from Eq. (33.7) and <j> Q is given in Fig. 33.6 as a function 
of flange ring ratio R 0 /R r For a typical Poisson’s ratio of 0.3, the flange factor <f> 0 
can be calculated as 
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(33.9) 


where k = R Q /R i . By substituting Eqs. (33.7) and (33.9) into Eq. (33.8) and 
introducing convenient nondimensional numbers m = RJT and n = H /T, we 



